In the nuclear force, the tensor force plays an important role in the nuclear structure. In the wave function, the 2p2h excitations including high momentum component is important to produce the strong tensor correlation. In this study, we investigate the role of the strong tensor correlations on the light nuclei. We employ a shell model type prescription, in which the 2p2h configurations are extended into the high angular momentum states until the convergences of the energy and the tensor force contribution. We call this method as tensor-optimized shell model (TOSM).
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In the nuclear force, the tensor force plays an important role in the nuclear structure. In the wave function, the 2p2h excitations including high momentum component is important to produce the strong tensor correlation. In this study, we investigate the role of the strong tensor correlations on the light nuclei. We employ a shell model type prescription, in which the 2p2h configurations are extended into the high angular momentum states until the convergences of the energy and the tensor force contribution. We call this method as tensor-optimized shell model (TOSM).
We further describe the short-range correlation from the bare nuclear force in the unitary correlation operator method (UCOM). In UCOM, the unitary operator is variationally determined to reduce the amplitude of the short-range relative wave functions in nuclei. Using UCOM combined with TOSM as the basis states, called as ``TOSM+UCOM'', we describe the tensor and short-range
We show the results of the TOSM+UCOM for 4 He using the AV8' bare interaction. We get the convergence with a good binding energy reproduction of 4 He. In 4 He, the major 2p2h state is (0p 1/2 ) 2 (0s 1/2 ) -2 of a proton-neutron pair induced by the tensor force. This is a pionic 0 -excited state from the (0s) 4 configuration in the particle-hole picture. This specific 2p2h excitation causes the Pauli-blocking in the
